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Description 

[0001] The present invention relates to a displace- 
ment pump of the type described in the preamble to the 
attached claim 1 . 

State of the art 

[0002] Displacement pumps of this general type are 
usually called diaphragm pumps. Such a pump has a 
pump housing which contains a pump chamber (pump 
cavity) of variable volume. The pump chamber is de- 
fined by walls including at least one elastically deform- 
able wall portion, for example in the form of a flexible 
diaphragm, which by means of a suitable type of actu- 
ator can be imparted an oscillating movement. On the 
suction side of the pump, there is a fluid inlet to the pump 
chamber, and, on its pressure side, a fluid outlet from 
the pump chamber. The fluid flow through the inlet and 
outlet is controlled by check valves. These check valves 
can be of many different types. For example, a check 
valve can be used where the flow preventing element is 
a ball or a hinged flap. The check valves are so arranged 
in the fluid inlet and fluid outlet that the check valve at 
the inlet is open and the check valve at the outlet is 
closed during the intake phase (when the volume of the 
pump chamber is increasing), while the inlet check valve 
is closed and the outlet check valve is open during the 
pumping phase (when the volume of the pump chamber 
is decreasing). The movement and change in shape of 
the flexible diaphragm causes the volume of the pump 
chamber to vary, and thus creates the displacement ef- 
fect, which, thanks to the check valves, is translated into 
a net flow from the fluid inlet to the fluid outlet, and thus 
a pulsating flow at the pressure side of the pump (the 
outlet side). 

[0003] Pumps with check valves passively controlled 
by the flow direction and pressure of the pump fluid 
have, however, certain characteristics which can be dis- 
advantageous especially in certain applications or fields 
of use for such pumps. 

[0004] One example of such disadvantages is the ex- 
cessively great drop in pressure over the check valves 
and the risk of wear and fatigue damage to the moving, 
flow preventing elements of the valves, which can result 
in reduced life and reduced reliability of the pump. For 
pumping, especially sensitive fluids, primarily liquids, 
there is also the risk that the moving valve elements can 
damage the fluid or negatively affect its properties. 

Purpose of the invention 

[0005] For the above applications and special fields 
of use, there is a pronounced need for pumps which 
completely lack moving parts, such as check valves, or 
only have extremely few such moving parts. 
[0006] The primary purpuse of the present invention 
is therefore to provide a displacement pump of the type 
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described by way of introduction which can be made 
completely without valves in the fluid inlet and/or fluid 
outlet. 

[0007] The pump is to be a fluid pump which can be 
s used and optimized for pumping both liquids and gases. 
It must also be able to be used for pumping fluids con- 
taining fluid bom particles, e.g. liquids containing solid 
particles. 

10 Description of the invention 

f 

[0008] The above mentioned purposes are achieved 
according to the invention by virtue of the fact that at 
lease one of the fluid inlet and the fluid outlet each corn- 
's prises an immovable constricting element forming a 
nozzle in its one through flow direction and a diffuser in 
its opposite other through flow direction, the pressure 
drop over said element being greater in its nozzle direc- 
tion than in its diffuser direction, and that the fluid outlet 
20 and the fluid inlet each comprises an immovable con- 
stricting element forming a nozzle in its one th rough flow 
direction and forming a diffuser in its opposite other 
through flow direction, the pressure drop over said ele- 
ment being greater in its nozzle direction than in its dif- 
25 fuser direction for one and the same fluid flow, and that 
the constricting elements are so oriented that they form 
diffusers as seen in the net volume flow direction of the 
pump from the fluid inlet to the fluid outlet. 
[0009] Particularly characteristic for the new type of 
30 displacement pump is that constricting elements with 
"fixed" geometry are used instead of the check valve(s) 
used in previously known types of diaphragm pumps, 
for example. 

[0010] A pump according to the preamble of claim 1 
35 is also known from SU 8466 786. In this pump however 
the constricting elements are mounted in oscillating di- 
aphragms. The constricting elements are further not 
claimed to be diffusers but conic nozzles, and the direc- 
tion of net flow is to the narrow ends of the conic nozzles. 
40 [0011] Further developments and preferred embodi- 
ments of the displacement pump according to claim 1 
can also show the features disclosed in the independent 
claims 2-9. 

[0012] For the pump according to the invention, in 
45 general the wall portion, which through its movement 
and/or change in shape causes the volume of the pump 
chamber to vary, can suitably be elastic in itself (i.e. 
cause its own spring action), but it is also quite possible 
to instead use a plastically deformable wall portion with 
50 a spring or a spring device coupled thereto, which re- 
turns the wall portion to its original position. The wall 
portion could even be the end surface of a reciprocating 
rigid piston. A pump according to the invention can be 
of metal, polymer material, silicon or another suitable 
55 material. 

[0013] In practice, it is suitable that both the fluid inlet 
and the fluid outlet be made of individual constricting 
elements of the type described. Both the constricting el- 
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ement of the fluid inlet and the constricting element of 
the fluid outlet are preferably arranged so that their dif- 
fusor direction agrees with the flow direction for the 
pulse volume flow from the fluid inlet to the fluid outlet. 
[0014] In general, it can be said that the displacement 
pump of the invention is given its flow directing effect by 
virtue of the fact that the selected type of constricting 
element has lower pressure losses when the element 
functions as a diffusor than when it functions as a noz- 
zle. In this connection, it can be pointed out that the term 
diffusor refers to a flow affecting element or means 
which converts kinetic energy of a flowing fluid into pres- 
sure energy in the fluid. A nozzle is, in turn, an element 
or means which, while utilizing a pressure difference 
(over the nozzle), converts pressure energy in the flow- 
ing fluid into kinetic energy. 

[0015] During the intake phase of the displacement 
pump (when the pump chamber volume increases), the 
inventive constricting element on the intake side of the 
pump functions as a diffusor with lower flow resistance 
than the inventive constricting element, functioning at 
the same time as a nozzle on the outlet side of the pump. 
[0016] It follows therefrom that a larger fluid volume 
is sucked into the pump chamber via the inlet diffusor 
than via the outlet nozzle during the same suction 
phase. During the subsequent displacement phase 
("pumping phase") of the pump, the constricting element 
on the inlet side will instead function as a nozzle with 
higher flow resistance than the constricting element on 
the outlet side of the pump functioning at the same time 
as the diffusor. This means that a larger volume of fluid 
is forced out of the pump chamber via the outlet diffusor 
than via the inlet nozzle during the last mentioned dis- 
placement or pumping phase. The result during a com- 
plete period (work cycle for the pump) will thus be that 
a net volume has been moved through the pump, i.e. 
pumped, from the inlet side to the outlet side, despite 
the fact that both constricting elements permit per se a 
fluid flow in both possible flow directions. 
[001 7] The constriction elements at the inlet and out- 
let of the pump chamber should preferably be directed 
so that the diffusor directions of the elements agree with 
the flow direction for the pulsed flow from the fluid inlet 
and the fluid outlet. The elastically deformable wall por- 
tion of the pump chamber consists suitably of one or 
more flexible membranes, the movement and changing 
shape of which are achieved by suitable drive means 
which impart an oscillating movement to the membrane 
(s) which causes the fluid volume enclosed in the pump 
chamber to pulsate. Such a drive means can, for exam- 
ple, be a part of a piezo-electric, electro-static, electro- 
magnetic or electro-dynamic drive unit. It is also possi- 
ble to use thermally excited membranes. 
[0018] The pump housing itself with associated con- 
stricting elements can be made so that they constitute 
integral parts of an integral piece. The displacement 
pump according to the invention can also be made by a 
micro working process; the pump structure can, for ex- 
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ample, be made of silicon. 

[0019] A pump according to the invention can suitably 
be made with the aid of micro working methods, espe- 
cially if the pump is made flat with the constricting ele- 
5 ments and the cavity is lying in the same plane. The con- 
stricting elements should then be planar, i.e. have a rec- 
tangular cross-section. 

[0020] Micro working methods refer essentially to 
those techniques which are used in the manufacture of 
10 micro electronics components. This manufacturing con- 
cept involves the mass production, from a base sub- 
strate (usually monocrystalline silicon), by planar, lito- 
graphically defined, thin film technology, small identical 
components with advanced functions. The term micro 
15 working also encompasses various special processes, 
such as, for example, anisotropic silicon etching of 
monocrystalline silicon. 

[0021] Examples of suitable inexpensive mass pro- 
duction methods include various types of processes for 
20 casting constricting elements and cavities. Possible 
suitable materials are different types of polymer materi- 
als, such as plastics and elastics. 
[0022] The displacement pump according to the in- 
vention can, as can conventional membrane pumps, be 
25 provided with pressure equalizing buffer chambers, 
both at the pressure side of the pump and at its suction 
side. With such buffer chambers, the pressure pulses of 
the pulsed flow can be reduced to a significant extent. 
[0023] The purposes stated above can be effectively 
30 achieved with a displacement pump according to the in- 
vention primarily by virtue of the fact that the new pump 
structure does not need to have any moving parts, and 
therefore the pump can be made simple and sturdy and 
thus guarantee high reliability. The pump according to 
35 the invention can be optimized for pumping either gas 
or liquid, and contain fluid born particles without impair- 
ing the function or reliability of the pump. 
[0024] A displacement pump according to the inven- 
tion can without a doubt be used within a number of 
^o fields. For example, the pump can be used as a fuel 
pump or a fuel injector in certain types of internal com- 
bustion engines. Especially in applications which re- 
quire a pump with high reliability and small size, the 
pump according to the invention can be quite suitable. 
^5 One example of such use is implantable pumps for in- 
sulin dosing, for example. Also fluid handling in analyt- 
ical instruments for the chemical industry and medical 
applications can be done with a pump according to the 
invention. 

so 

Short description of the drawings 

[0025] The invention will now be explained in more 
detail below and be exemplified with reference to a 
55 number of examples shown in the accompanying draw- 
ings. 

Figs. 1a and 1b show the suction and pumping 



EP 0 760 905 B1 



15 



20 



25 



30 



35 



40 



45 



3 



5 

phases for a schematically shown embodiment of a 
pump according to the invention as seen in vertical 
section; 

Figs. 2a and 2b show a cross-section through a con- 
ventional check-valve equipped membrane pump in 
its suction phase and pumping phase; 
Figs. 3a and 3b show in longitudinal section a con- 
stricting element according to the invention with 
through-flow in the diffusor and nozzle directions, 
respectively; 

Fig. 4 shows in diametrical cross-section a first em- 
bodiment of a pump according to the invention; 
Fig. 5 shows in cross-section and in perspective an- 
other embodiment of the pump according to the in- 
vention; 

Fig. 6 shows in cross-section a third embodiment of 
a pump according to the invention; 
Fig. 7 shows, on a larger scale, the constricting el- 
ement disposed on the inlet side (within the circle 
S) of the pump shown in Fig. 6; and 
Fig. 8 shows, finally, schematically and in perspec- 
tive a planar pump, the constricting element of 
which have rectangular cross-section. 

Description of examples 

[0026] Figs. 1a and 1b show schematically a cross- 
section through a displacement pump according to the 
invention in the form of a diaphraghm pump. The pump 
comprises a pump housing 2 with an inner pump cham- 
ber 4, the volume of which is variable and the defining 
walls of which comprise an elastically deformable wall 
portion 6 which, in the embodiment shown, is a flexible 
diaphragm. The diaphragm wall portion 6 moves alter- 
natively out (Fig. 1a) and in (Fig. 1b), thus varying the 
volume of the pump chamber and thus achieving the dis- 
placement effect of the pump. On the suction side of the 
pump, there is a fluid inlet 8 and on the pressure side of 
the pump, there is a corresponding fluid outlet 10. Both 
the fluid inlet 8 and the fluid outlet 10 comprise a con- 
stricting element 12 which is so designed and dimen- 
sioned that, for the same flow, there is a greater pres- 
sure drop in one flow-through direction (the nozzle di- 
rection) than in the opposite flow-through direction (the 
diffusor direction). The constricting elements 12 on the 
inlet (suction) and outlet (pressure) sides of the pump 
thus only differ to the extent that they are oppositely con- 
nected to the pump chamber 4. In Fig. 1a, the pump is 
shown during its suction phase when the diaphragm wall 
portion 6 is extended in the direction A, thus increasing 
the volume of the pump chamber 4. In Fig. 1 b, the pump 
is shown during its pumping or displacement phase, 
when the wall portion 8 is moved inwards in the direction 
B, thus reducing the volume of the chamber 4. The in- 
flow and outflow of the pump fluid at the inlet and outlet 
of the pump are illustrated with the solid arrows Oj and 
<D 0 during the intake phase (Fig. 1a) and during the 
pumping phase (Fig. 1b). During the intake phase, the 
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constricting element 12 at the inlet 8 provides a diffusor 
effect at the same time as the constricting element 12 
at the outlet 10 provides a nozzle effect. During the 
pumping phase, the constricting element 1 2 at the inlet 
5 provides a nozzle effect, while the constricting element 
1 2 at the outlet provides a diffusor effect. During a com- 
plete pumping cycle (intake phase + pumping phase), 
the pump thus produces a net flow from the inlet 8 to the 
outlet 10. 

10 [0027] Figs. 2a and 2b show, for the sake of compar- 
ison, a conventional diaphragm pump 14 with passive 
flap-check valves 16, 18 at the inlet 8" and outlet 10'. 
These check valves are passively functioning flap 
valves which are moved between the open and closed 

15 positions solely by the movement and pressure of the 
pump fluid, if one neglects the force of gravity on the 
valve flaps. During the intake phase (Fig. 2a), when the 
volume of the chamber 4 increases, the valve 1 6 is open 
and the valve 18 is closed. During the pumping phase 

20 (Fig. 2b), when the volume of the chamber 4 is reduced, 
the check valve 16 is closed and the check valve 18 is 
open. 

[0028] Figs. 3a and 3b show an example of a con- 
stricting element 12 according to the invention when 

25 there is flow therethrough in the diffusor direction (Fig. 
3a) and the nozzle direction (Fig. 3b), respectively. The 
constricting element 12 is made as a rotationally sym- 
metrical body 20 with a central flow-through passage 22. 
The flow-through passage 22 extends from an inlet area 

30 24 to an outlet area 26. In Fig. 3a, the passage 22 is a 
diffusor area, while the passage 22 in Fig. 3b constitutes 
a nozzle area. In the latter case, the inlet area consists 
of the conical entrance 28 to the passage 22, and the 
outlet area consists of the other end area 30, i.e. the 

35 reversed situation to that shown in Fig. 3a. 

[0029] Reference is now made to Fig. 4, which shows 
a diaphragm pump according to the invention. The 
pump housing 2 consists, in this case, of a circular disc 
or plate with a shallow, circular cavity 32 which forms 

40 the pump chamber 4 in the housing 2. At the bottom of 
the cavity 32, there is, firstly, an inlet aperture 34, and, 
secondly, an outlet aperture 36. The two constricting el- 
ements 12 thus constitute the fluid inlet 8 and the fluid 
outlet 10 of the pump. The pump chamber 4 is sealed 

45 at the top 40 of the housing 2 by means of the deform- 
able wall portion 6 of the pump, which is a flexible dia- 
phragm fixed to the pump housing 2. Directly above the 
pump chamber 4, a piezo-electric crystal disc 42 is fixed 
to the outside of the diaphragm 6, and is the drive means 

50 to impart an oscillating movement to the diaphragm 6, 
thus causing the fluid volume enclosed in the pump 
chamber 4 to pulsate. The disc or drive means 42 is in 
this case a portion of a drive unit (not described in more 
detail here), which drives the wall portion 6 piezo-elec- 

55 trically. In principle, the wall portion or membrane 6 is 
brought into oscillation by applying an alternating elec- 
trical voltage over the piezo-electric crystal disc 42 
glued, for example, to the diaphragm. The excitation fre- 
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quency suitable for driving the pump by means of the 
piezoelectric disc 42 will be dependent on whether the 
pump fluid is a gas or a liquid. In a tested pump proto- 
type, an excitation frequency on the order of 6 kHz 
proved suitable for pumping air, while a frequency of 200 
Hz proved suitable for pumping water. 
[0030] Fig. 5 shows a somewhat different embodi- 
ment of a displacement pump according to the inven- 
tion. The basic difference between the embodiments 
shown in Figs. 4 and 5 lies in the placement and orien- 
tation of the constricting elements 12 forming the fluid 
inlet 8 and fluid outlet 1 0 of the pump. In the embodiment 
according to Fig. 5, the constricting elements 12 extend 
radially in diametrically opposite directions from the 
pump chamber 2. The central flow-through passages 22 
of the elements 12 are in this case in connection with 
the pump chamber 4 via radial openings 44 and 46 at 
the inlet 8 and outlet 12 of the pump. 
[0031 ] Finally, Fig. 6 shows an additional embodiment 
of a diaphragm pump according to the invention. The 
pump housing 2 is in this case in the form of a circular 
pressure box comprising an upper portion 48 and a low- 
er portion 50 with flat end walls 52 and 54, respectively, 
and cylindrical and lateral walls 56 and 58, respectively. 
The lateral walls 56 and 58 are joined from opposite 
sides to the peripheral edge portion of a diaphragm wall 
60 of magnetic material, which, together with the end 
wall 54 and the lateral wall 58 define the pump chamber 
4 within the lower portion 50 of the pump. Within the up- 
per portion 48 of the pump, there is a chamber 62 which 
houses an electromagnetic drive unit 64, whereby the 
diaphragm wall 60 can be imparted the oscillating move- 
ment required to drive the pump. The two constricting 
elements 12 of the pump are in this case mounted in 
principle in the same manner as in the embodiment 
shown in Fig. 4. 

[0032] Fig. 7 shows in a larger scale the fluid inlet 8 
within the circle S in Fig. 6. The flow-through passage 
22 of the constricting element 1 2 is in this case a slightly 
conical duct with a "point angle 0 29 = 5,4°. 
[0033] Finally, it should be pointed out that there are 
two main types of diffusor geometries, namely conical 
and flat wall, which can be used for a pump according 
to the invention. 

[0034] A conical diffusor has an increasing circular 
cross-section, while a flat diffusor has a rectangular 
cross-section with four flat walls, of which two are par- 
allel. The two diffusor types have approximately the 
same diffusor capacity. The selection of the diffusor type 
for the pump according to the invention is therefore es- 
sentially dependent on the type of manufacturing proc- 
ess. 

[0035] Fig. 8 shows a planar pump particularly suited 
for microworking processes where the constricting ele- 
ments 12 are integrated in a single structural piece 
which also constitutes the pump housing 2 surrounding 
the pump chamber 4 on four sides. The pump chamber 
4 is also of course limited by an upper and a lower wall, 



but in Fig. 1 only the upper wall 66 is shown for the sake 
of simplicity, and in this Figure it is shown lifted from the 
pump housing 2. One of these walls is the moveable/ 
deformable wall portion of the pump. 
s [0036] Finally, it should be pointed out that the inven- 
tion as defined in the following patent claims can, of 
course, be given many different embodiments differeing 
in various respects from the embodiments described 
above with reference to the drawings. 
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Claims 

1. A displacement pump having a pump housing (2) 
*5 containing a pump chamber (4) of a variable vol- 
ume, walls defining said chamber comprising at 
least one moveable and/or deformable wall portion 
(6; 60), such as a flexible diaphragm, the movement 
and change in shape thereof causing variation in 

20 the volume of the pump chamber, thereby providing 
the displacement effect, said pump chamber (4) be- 
ing provided with a fluid inlet (8) on the suction side 
on the pump and a fluid outlet (10) on its pressure 
side, characterized in that the fluid outlet (10) and 

25 the fluid inlet (8) each comprises an immovable con- 
stricting element (12) forming a nozzle in its one 
through flow direction and forming a diffuser in its 
opposite other through flow direction, the pressure 
drop over said element (12) being greater in its noz- 

30 zle direction than in its diffuser direction for one and 
the same fluid flow, and that the constricting ele- 
ments (12) are so oriented that they form diff users 
as seen in the net volume flow direction of the pump 
from the fluid inlet (8) to the fluid outlet (10). 

35 

2. The pump according claim 1 , characterized in that 
the constricting elements (12) have a rounded 
shape at their inlet regions. 

40 3. The pump according to claim 1 or 2, characterized 
in that the constricting elements (12) have a round- 
ed shape at their inlet regions. 

4. The pump according to one of claims 1 -3, charac- 
45 terized in that the elastically deformable wall por- 
tion (6; 60) of the pump chamber (4) consists of one 
or more flexible diaphragms, drive means (42) be- 
ing associated to the respective diaphragm, where- 
by the diaphragm can be imparted an oscillating 

50 movement which causes the fluid volume enclosed 
in the pump chamber (4) to pulsate. 

5. Pump according to claim 4, characterized in that 
the drive means (42) is a portion of a drive unit (64), 

55 the frequency of the diaphragm oscillating move- 
ment imparted by the drive unit (64) being selected 
to provide a mechanical oscillating resonance 
which is dependent, on the one hand, on the me- 
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chanical resilient elements coupled to the dia- 
phragm, and, on the other hand, on the mass of the 
pump fluid in respective constricting element (12) 
with associated ducts. 

6. Pump according to one of the preceding claims, 
characterized in that at least a portion of the pump 
housing (2) and associated constricting elements 
(12) constitute integral parts of a single structural 
piece. 

7. The pump according to one of the preceding claims, 
characterized in that it consists of at least one 
pump construction of silicon manufactured by 
means of a microworking process. 

8. The pump according to one of the preceding claims, 
characterized in that pressure equalizing buffer 
chambers, known per se, are coupled to the pres- 
sure and/or suction side of the pump and serve to 
reduce the pressure pulses of the pulsating flow. 



Patentanspruche 

1. Verdrangerpumpe mit einem Pumpengehause (2), 
das eine Pumpenkammer (4) mit variablem Volu- 
men enthalt, wobei die Kammer definierende Wan- 
de zumindest einen beweglichen und/oder verform- 
baren Wandabschnitt (6; 60), wie etwa eine flexible 
Membran, aufweisen, wobei die Bewegung und 
Formanderung derselben eine Volumenanderung 
der Pumpenkammer bewirkt, urn hierdurch den Ver- 
drangereffekt zu erzeugen, wobei die Pumpenkam- 
mer (4) mit einem FluideinlaB (8) an der Saugseite 
der Pumpe und einem FluidauslaB (10) an deren 
Druckseite versehen ist, dadurch gekennzeichnet, 
daB der FluidauslaB (10) und der FluideinlaB (8) je- 
weils ein unbewegliches Verengungselement (12) 
aufweist, das in seiner einen DurchfluBrichtung ei- 
ne Duse bildet und in seiner entgegengesetzten an- 
deren DurchfluBrichtung einen Diffusor bildet, wo- 
bei der Druckabfall Ober das Element (12) fur ein 
und denselben FluidfluB in dessen Dusenrichtung 
groBer ist als in dessen Diffusorrichtung, und daB 
die Verengungselemente (1 2) derart orientiert sind, 
daB sie - gesehen in der Nettovolumen-FluBrich- 
tung der Pumpe von dem FluideinlaB (8) zu dem 
FluidauslaB (10) - Diffusoren bilden. 

2. Pumpe nach Anspruch 1 , dadurch gekennzeichnet, 
daB die Verengungselemente (12) an ihren 
EinlaBbereichen eine abgerundete Form besitzen. 

3. Pumpe nach Anspruch 1 oder 2, dadurch gekenn- 
zeichnet, daB die Verengungselemente (12) an ih- 
ren EinlaBbereichen eine abgerundete Form besit- 
zen. 
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4. Pumpe nach einem der Anspruche 1 - 3, dadurch 
gekennzeichnet, daB der elastisch verformbare 
Wandabschnitt (6; 60) der Pumpenkammer (4) aus 
einer Oder mehreren flexiblen Membranen besteht, 

5 wobei der jeweiligen Membran ein Antriebsmittel 
(42) zugeordnet ist, wobei die Membran in eine 
Schwingbewegung versetzt werden kann. die be- 
wirkt, daB das in der Pumpenkammer (4) einge- 
schlossene Fluidvolumen pulsiert. 

10 

5. Pumpe nach Anspruch 4, dadurch gekennzeichnet, 
daB das Antriebsmittel (42) ein Teil einer Antriebs- 
einheit (64) ist, wobei die Frequenz der durch die 
Antriebseinheit (64) ausgeubten Membranschwing- 

15 bewegung gewahtt ist, urn eine mechanische 
Schwingresonanz zu erzeugen, die einerseits von 
den mit der Membran gekoppelten elastischen me- 
chanischen Elementen abhangig ist und anderer- 
seits von der Masse des Pumpfluids in dem jewei- 

20 ugen Verengungselement (12) mit zugeordneten 
Leitungen. 

6. Pumpe nach einem der vorhergehenden Anspru- 
che, dadurch gekennzeichnet, daB zumindest ein 

25 Abschnitt des Pumpengehauses (2) und zugeord- 
neter Verengungselemente (12) integrale Teile ei- 
nes strukturellen Einzelstucks bilden. 

7. Pumpe nach einem der vorhergehenden Anspru- 
30 che, dadurch gekennzeichnet, daB sie aus zumin- 
dest einer Siliziumpumpenkonstruktion besteht, die 
mittels eines Mikrobearbeitungsprozesses herge- 
stellt ist. 

35 8. Pumpe nach einem der vorhergehenden Anspru- 
che, dadurch gekennzeichnet, daB an sich bekann- 
te Druckausgleich-Pufferkammern mit der Druck- 
und/oder Saugseite der Pumpe gekoppelt sind und 
dazu dienen, die Druckpulse des pulsierenden 

40 Flusses zu reduzieren. 



Revendications 

45 1. Pompe volumetrique presentant un logement de 
pompe (2) contenant une chambre de pompage (4) 
de volume variable, des parois definissant ladite 
chambre et comprenant au moins une portion de 
paroi mobile et/ou deformable (6 ; 60), telle qu'un 
so diaphragme flexible, le deplacement ou la modifica- 
tion de forme de celle-ci entraTnant une variation du 
volume de la chambre de pompage, foumissant par 
consequent Peffet de deplacement, ladite chambre 
de pompage (4) etant equipee d'une entree de flui- 
ds de (8) sur le cote aspiration de la pompe et d'une 
sortie de fluide (10) sur son cote de refoulement, 
caracterisee en ce que la sortie de fluide (1 0) et Ten- 
tree de fluide (8) comprennent chacune un element 
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k Stranglement fixe (1 2) formant une buse dans une 
de ses directions d'Scoulement et formant un diff u- 
seur dans sa direction d'6coulement opposed, la 
chute de pression k travers ledit §l6ment (12) 6tant 
plus grande dans sa direction de buse que dans sa 
direction de diffuseur pour un m§me et unique flui- 
de, et en ce que les 6l6ments k Stranglement (12) 
sont orients de facon telle qu'ils forment des diff u- 
seurs tel que vu dans la direction d'6coulement du 
volume net de la pompe depuis I'entr^e de fluide (8) 
vers la sortie de fluide (10). 

2. Pompe selon la revendication 1 , caract6ris6e en ce 
que les §l6ments k Gtranglement (12) prSsentent 
une forme arrondie au niveau de leurs zones d'en- 
tree. 

3. Pompe selon la revendication 1 ou 2, caracterisSe 
en ce que les elements & Stranglement (12) prdsen- 
tent une forme arrondie au niveau de leurs zones 
d'entrSe. 

4. Pompe selon Tune des revendications 1 k 3, carac- 
t6ris6e en ce que la portion de paroi dSformable par 
elasticity (6 ; 60) de la chambre de pompage (4) se 
compose d'un ou de plusieurs diaphragmes flexi- 
bles, un 6l6ment d'actionnement (42) 6tant associ6 
k chaque diaphragme, un mouvement oscillatoire 
pouvant 6tre communiqu6 au diaphragme, lequel 
mouvement oscillatoire entrainant une pulsation du 
volume de fluide enferm6 dans la chambre de pom- 
page (4). 

5. Pompe selon la revendication 4, caract6ris6e en ce 
que I'6l6ment d'actionnement (42) est une portion 
d'une unite" d'entrainement (64), la frequence du 
mouvement oscillatoire du diaphragme communi- 
que par I'unite d'entrainement (64) 6tant s^lection- 
n£e de facon k fournir une resonance oscillatoire 
mecanique qui depend, d'une part, des 6l6ments 
mecaniques 6lastiques couples au diaphragme et, 
d'autre part, de la masse du fluide de la pompe dans 
chaque 6l6ment k Stranglement (12) avec condui- 
tes connexes. 

6. Pompe selon Tune des revendications pr6c6den- 
tes, caract6ris6e en ce qu'au moins une portion du 
logement de pompe (2) et des 6l6ments k Strangle- 
ment associes (12) constitue des parties int6gran- 
tes d'une unique piece de structure. 

7. Pompe selon Tune des revendications pr6c6den- 
tes, caract6ris6e en ce qu'elle se compose au 
moins d'une configuration de pompe en silicium fa- 
briquSe au moyen d'un proc6de* de micro-travail. 

8. Pompe selon Tune des revendications pr6c6den- 
tes, caract6ris6e en ce que des chambres d'amor- 
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tissement d'6galisation de pression, connues en 
soi, sont couplers au(x) cot6(s) refoulement et/ou 
aspiration de la pompe et servent k require les os- 
cillations de pression de I'Scoulement pulsatoire. 
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